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i 



m 0^ ^ 



1. mmAmf^m^mmm. mm^nmmmn^mmmi nsaids > s^vim 

m^E-X^^mC Charel^, 1989: Denos # . 1992; Sotsin ^ . 1992, 1994 ), f^MZ 

^mmi^'t^B • 1996), -^^m^%i[s^■Tbm^f^Mm^ > i^m^jimRm^mtGi^mm ; 

^acmnn-^M Rabert 1998 , :^i,^rf*#^TfCDRG )^M^+TTX 

eUttiiil: TTX «5[.€iiiil( TTX-S > TTX Pfl»T^?F*jc6^ ICsoi^ 1-20 l^M: 

#STTX ^^-^^IJcSiiilC TTX-R > TTX PaHf » JFj^JClCso 100UMS:*r<. A 
DRG S5B:#i57cW TTX-S hPN, . TTX-R hPNj . TTX PlSf hPNjJFfiiW ICjoy^ 




80 Rabert ffl *^a^;^-&+t?SiJi«fL?^Ji^^iijIWM«>!eM^%m : -^Jl 

TTX-S M5^?S6<JlfcS^%m( TTX-SINA > TTX-R ^tS^?SW^«jC.€«% 

^St( TTX-RINa > SlH:^?St^^ST0S^^6*lSfeS^i:;liiia TTX-R fitJ Na^ilit^^ 

^^mM^mm^nTi ooid. 1996 > it0^'j«i$?i-€SiiicMi§3SMi5iBt. m 

i^:l]n TTX-R iiilW^S'tto 

( Zapata. 1997 TTX 100-300 Ug itff6<I^^*:'ci, DRG -?^1±^fflS«JiSm . 
ENA ^}tp$iJ6<JB^I"Bia^*7 10 5^^>fliJ!.±o ittB^ . fX TTX-S ^ TTX :^^;iSI5S^jCl2M?a 
^ TTX-R El llfciti-iifl + R^ TTX-SINA TTX-RINa . ^ 

TTX-S TTX ^^^Sigas/S . rrx-siNa ^1 10 

TTX6oug/5^, mmt^E.^, mifmrns^ isoug/sd. wmis. f^^m^mm 
m^-^mm^^=F^i^-tTTxmt^m^3^^mm' ttx ^Fa-^ ttx-s 
mt^m^m. mK^mmTrx-Ryt^m^^^mmm^xm.' Mi^ma^, ^mxy^^ 
mmm^wT. ^mmm^mmm^i^m.mm^nimmt > ^i^mr Trx-Rm-^^, 

hkmit TTX-R %t TTX .TTX180 U g/3d i$ TTX-R ^^S^^iJTltPf<ja.€^ll 

©tStiW^^t. TTX-R e<J HpnaPlifliAn. TTX-RINa tfe^^J^^^ . AMJfp 

ffl, MR TTX-R ^^mmm^immnB . ^tTTxms.nmm^j^^m^mamm 

ft: 

TTX-RINa: ^tt^?S6<J TTX UC/i^^S 

TTX-R: >J^TTX^^S>FUC,€6<]^^?iiiI 

TTX-R ?FJiC«J ICso : TTX W^^^ ililB^Fs 

TTX-S: j?^ TTX Sits W^iiil 

TTX-SINA : -t^fjI^tSW TTX |5cS*m 

"-"npmm 

'^=F±^mm'^. mnmtuj^Mmo iiis^^t^Hfi^j;^^. mnm^^'^M'F 
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3. B'iimmmmm^i^^mmmmmi ±9^*sii 24 /hat ) 

10. TTx^mfr^n^mmmn,m\H^^mmBnM.w\i'fmo 
i^ifi^^j 1 ^j^F'j 

D^CH: HH Beckman m^kmn-&miX(i 125 ^. 166 ^^^.^^91^' Gold 
Nouvean -feitl-f^Sfi ) 

mV. mi^mmm. S:^MMi^m.X±^^^^±; Merck tK: 

-feittt: ODS( 5Um > 4.6mniX 250mm 
®: 30°C; 

0.01mol/LJ3l;):^^^^( pH5.30 100: 1 ) 

: 1.5ml/min 
^tPM-fe: 205 nm 

If^iSl^ft*^*^] lOmg, 25ml ^atE^" - 0.02% 

mm.M&> M^o m#«°p^§?iS2ouiaAHPLc{x. ie^feits. 




m'Tm^^^^^m''J^^^j^&^^mnmmm^p^m^mm^^ 99.38%, 98.66% fp 
99.11%. m<i::mfjx^i^^'Mmmmmtt&mmm^\ii^i*\ 97.5%va± 'mmimm^ 

U/.3*i'J 98%li/.±o 

I5mg 

0. 5%#lli5 1ml 

mm-mm'mmj'i'm (ph=3. s) somi (mB5i5?s.^.^^i^R6<j 5%) 

ttltfflTK Mm lOOOml 

i) }$)i^^^^6<J^}6t^'J»Ji@i|ffi^ffll5^>J»: -^J$)(^^^J#lWra»6!J 1/5 it#. A 
e<]#:S:J^5iJli;50. 60> 70kg ito 

• :^ffu%t4^M.mmw.i^mmm id^c ^mnm* 2.8oug/kg( im > mxm\^ 

2.80Ug/kgXl/5X50( 60,70 )kg =28.0(33.6,39.2) Ug 

• ^ffaJi±Wi^m^m^mmmmA^ 2. 5 u g/kgi im ) c p<o.oi > mx^\\& 

2. 50 U g/kg X 1/5 X 50 (60, 70) kg =25. 0 (30. 0, 35. 0) W g 
W l/50i+#i|fimi5ffl?FiJ*, AWM^^33'J*$ 50> 60^ 70kg ito 

• ^ShA^miD^^ 19.394Ug/kg( im ) ftitWfi^fflliM*^ : 
19. 394 W g/kg X 1/50 X 50 (60, 70) kg =19. 39(23. 27, 27. 15) Ugo 

iii)3tiScffi#. ncS^mm^m^^=F^<^ffA^M.Mi^^t:mmi % lOug/kg ) 

w 1/14 w 50 mi -WLXwmm\>x sokg it mmm^^m^ o. 5%^^mm7mm imi 

35. 7 Ugo 
2ml : 30 U g 

m WHO vAs tk^j^^m . mA^i4j#w4'jgu;±^?i . m 6 ^^j . i^c 5 
m ' ^rnrnx^ 76 ^ . 26 ^ . M-i^^m 5 tfj . ^•?tmisi0?t^^a^# 
j3T$f# 1 . s^/ttsm^ 2 , -^iijf 1 m ' Mmm^i^nM 1 . 

1.2 litl-^ffl^: 

1.2.1 ^ft*^aM?S[Tetrodin]30Ug/2ml/5:. 

ftt-^: 990122 ^fcjm^nfMWP&^^^J^o 

1.2.2 ffl^: ^ffl*^tttt^g 30Ug/5:, ir^/12hmtt- J^ffiH^C ^tffl 6 S 
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1.3 MM:^^: 

e6<)^«a^S'Jo^r^ffll?^5J-33'J^t 0.08h(5' ).0.17h(10' ),0.25h(15 
' )> 0.33h(20' 0.5h(30' ). Ih, 2h. 3h. 4h> 5h. 6h> 7h, 8h, 12h * 14 

2.1 ^m^miiM:^m: wHoi^mvASMfeo 
I I I I I I I I I I I 

012345 6 789 10 

0: 
1-4: 

5-6: ^-^i 

7-10: mm 

3.1 Pain intensity differenceJ>ID )BP-Sl#mf?mr^Ji3SS^MIi 

S # ^PJ ^ eti ^ 3S S :^ M c 

3.2 >^^?i3SS^( Sum of pain intensity difference, SPID ) ^ B PBD 

mj.^^MmB^m:tiM.^.^mBiii^^^^ spido 

3.3 ^mmm&i Painrelief,PAR ) i5i«f51,f«#. * S^iSCiilinTI^JIIf : 0 M : ^ 

mm: im-.^mmm. mmn^m^25% yum-. ts^M mmw.m^5o% > 
ms: B^s^isc > ivs: ^±mmi mmm^ ) 

3.4 Total pain relief, TPAR )SH^?^( ^B^* )^J«^ISJK5:ffl 
EP^^3?^6<JTPARo 

3.5 I'Sc :>&.±mmmmm sp^mmm2mvi±m^,^^^^i^^z}:t. 

3.6 Analgesic score, ANS ) ^ti#0^.*:6*I PID PAR :tfP o 

3.7 Total analgesic score, TANS )^BMt.^Mm^±J^.^m^^ 
TANSo 

3.8 ^mmmmmRmt^^^B^mmm^iSc^inumtiiWiit }^ma±^m0B. 

4.1 ^0%^: 

^iii:#i5lTfflig^6<J 30' ( 0.5h )l*Itiim^|5l?IJSW«?i^^. 
S 5'( 0.08h )|:*3BPtllBEBflSWm?i#ffl. iStt^igH^C 30UgX6 ^=180Ug > 
W^ffi3SS±^Iftffll5|fr6^4>;KlJA±m^S I-O ^. #TmE^f?JJ:ffll5is6<J 20-30 
*5g:ai^A#t±iSa^li . JaL^ 1— 8, 

4.2 %tBn^mmmmm^^: 
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4.3 ^S.SJ5Z: 

^is#^Effli5^6<j 10' -20' m^^±nm. "S^s mmmst':kB^' 
-mtm 30' ^^^nm^' mn^m, w^^i-mmi^T'&mmm^it^^ 

10— 15mmHg(1.33-2kpa), ^^S^a^dS40' —50' 1*1 § frl^fi IK'S- = il'^tjf^ 
«#«PEl!tB^#W'6'lt . J^ltlO' -15' BPi^fm^ = 
5. /h^ 

2, nn^: H^-^fffi. 

3> ^56Ct*: ffll5B5' -30' l*l*HJito 

4> ^iJ^BtfiH^: mmm^^B, ^lif# 20-30 ^. ^diJJSl^?i( 

#i 99.9.21— 10.8 ^^?&?tS 10 10 0 . fii'J 10 ^ 31 B 

5, m^mw^^i^^mmmwuMM^o 

i^xx. n. u^, ixm. eii. ^t:i:^tc 

1996 ^3 nmm. m'^ihmBm^mm.m . 

1997 ¥ 3 ^ m^^;1t^a]|^ffS^^ff^*7^?tm^«o 

1999 ^3 n-^m^m^' i&m^Kmrro \999.% ^^mm^^mmmMM'^m^t^ 

MM— : 

3^ XX. H. 26^, fx;^. 5|^i§, ^;!J+:fcm. hj+jLo 

1999 ^3 ^lfE^^g|^|tS5i#^Mll^ffi. 

1999 ^ 7 nmmm. wimmmmU' m^m)k^ ^t^yAmm^n • nmm^ 
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1996 ^4gP0/t5:^ . 98 ¥^SafF^^ . 99 ¥ 6 ^^Ji^gfJJtl'^t^S^ . iaffl35?S^ = 
giS^SMiIfi^W^. ffll5HU^0^liC?^6. mtttft*^ttMvSS 20' P^MO. 

IS: XX, :«c. 46^, Bit, l^ + jt^t. ^lliPo 

1998 ¥ 12 M^^Sit^^)!?. iS*¥#^TK^JiB.ii»S . 

j%9, m?±^ft*^ait?s 10' i^M7. 20' m^2, ^^^^Bmm^^m^o 

mxx, :k' 72^. KM' Bit. XA= 

1999 ¥ 2 ^ . tfl^ , iS3i^?E?&?7^^ic - M B ig^^s^t^if 0 . imBmmo 
1999 ¥9 ^m.m> mi^mm. m^m}^^mmm. ^mi^^^m\&0^Mmo ffli? 

$xx. ^, 36^, BJi. ^^J + Ifcito 

1999 ¥ 8 B^mitni'^^mm.mmT^Mfm«^m . iEBS^Kmmi]um> 
mx. 60^, am. Bjf. x^xit' mmit^fF^o 

:5"xx, ^, 59^. ttS^e, Bit. m'^Xi^' 

ffltt?4^T^i6^)iff. sji^^^rsiifi^ii^. mBmi^mi^m.s, m-itm^ 

mm At 

tUx, in:, 69^. B^if. lAo 
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^^IJi : 

^xx, JS, 63^, tXS^, Bit, ^'C^jtit. *f^^?io 
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^m^^WMt^. ^m^mf^m^k^fiSi'it^mmo «t#: 960510. mm-. 95%, 
P«r»fE#M. wmpmr±j^. m-^: 940305 ^mmnomM' nmumr^j^' 
i\t^: 930412 mmm. nmmBr^ j^. m^-. 940701 

^S: 170— 230g /hi,: 18-22 g 

3.1 xtK^Tmm.^^mm^^^^m.mim. ( ) 

^t.HBo iSi^lti^-^ 12/jNBt, tji:7X:T:pSo M'i^.^*; 2. 5%&<i¥^( 40%¥^, zlbi^itXH 

r^i^. ttt-i-: 930502. -ft^lifi. ffl,^tg7XM#fiK2.5%^?g^^^ft««?f'J i :^^s.c 

i.m^|WI?FiJl:65^i^|5J|^^:JJ-5iJ]|![A20cmX20cmX20cra W^msS^^M^I*! .30m 
Bffi;fei.^j5>£* s.c2.5%¥^0.05ml/K. ^BP^^iE^ 5 min |*I;fc:^fi*J^Ji^£Z . ^ 

m%m/^^ tt> t&^^>£., *i^^*7Si/ifS^^^B^rBi( sec ) 

X3+ffl§ijjS;£.?^tJ[X2/3+J^^>5i.B^rB]( sec NS taW0 

NS m0S/S^±^^M-#tt*^ia?iSi2f^Ml:$i-{E 

itpifefj^c % )= xioo% 

NS •SM)^U^^'^>^ 

gij^ 0.82 ?P 0.93 Ug/kg, «2|s:*IM±^ft^^^fl<J«0^^ffltl:n^p^f;^ 3200 2900 ^go 
miiiL* 2 3 : 

^2 m^^^. nmt-ku.m^m\\)^<< 



^ 3'J ID5o>S:95% 

( n ) ( X ) ( % ) mtw 

NS 8 237.5 

Ug/kg ) 

0.3 8 186.4 21.5 

0.6 8 132.9 44.0 

1.25 8 72.1 69.6 

2.5 8 67.3 71.7 0.82(0.66-1.0) 

5.0 8 41.3 82.6 Ug/kg 

D^n^K mg/kg ) 

0.6 8 210.7 11.3 

1.25 8 190.7 19.7 



10 



2.5 
5.0 
10.0 



8 
8 
8 



158.2 
46.1 
13.1 



33.4 
80.6 
94.2 



2.63(2.32-2.98) 
mg/kg 



ii. S'J 








IDso R 95% 




( n ) 


( X ) 


( % ) 




NS 


20 


203.6 






Ug/kg ) 










0.25 


10 


152.7 


25.0 




0.50 


10 


116.0 


43.0 




2.50 


10 


57.2 


71.9 


0.93(0.56-1.56) 


5.0 


10 


48.5 


76.2 


Ug/kg 


10.0 


10 


45.9 


77.5 




m«^H mg/kg ) 










2.5 


10 


131.2 


35.6 




3.5 


10 


51.6 


74.6 




5.0 


10 


30.1 


85.2 


2.74(2.24-3.35) 


6.5 


10 


22.7 


88.9 


mg/kg 


8.0 


10 


5.2 


91.0 





3.2 /bWi&rnamm-mmmm^k^^mmm^a mmmi^m ) 
/h^Bim^j-ia. iis.^Ns%miM.' M^^^^^m., mm. 20 p.. mt.mj.Mm^¥i^^m 
wm^^mmmt^o ^^mm^ 12 /m, tfcTK^pgo ^mAo.6%mm^^mmi 36% 
mm.' 4t^n:xr^j*=. ttt-i-: 940406 > i.p o.imi/iog. NSia20R/hi,3fes. c ns- 

40min S i. p mm > 5min B?FJ&ie^ lOmin y.rt/hi.ffl^lJ[o li/./h^tliSiaJil§Pm^.SS 
H^C^^ ^W. WgPffl^^?nHM#M^ffl^S£Z|5H't4. i^l5ta/h^ s.c^ i.mi&l5 45min 

}(pfiJ^( % )= xioo% 

m logit mifn^^nmm idso. 

^ii*sm«B^ . mmm&mmw^^^^A-^wimm&i^mm±mmm^mm:^mmo 
mm^^&^mm^m^^mitMmmwmmfi& . 65,643( im 

74,179 jg( sc > ^mW^t^ 617 m(sc)o m^JAL*4, 5o 
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( n ) ( n ) ( % ) ^{tm 

NS 20 28.2 

Wg/kg ) 



1..25 


20 


20.9 


25.9 




2.5 


20 


15.7 


43.9 


2.80(2.37-3.26) 


5.0 


20 


9.4 


66.7 


Ug/Tcg 


10.0 


20 


3.2 


88.7 





P5r»fE!5#( mg/kg ) 



100 




20 


22.1 


21.7 




200 




20 


14.3 


43.9 


183.8(164.9-202.4) 


300 




20 


7.2 


74.4 


mg/kg 


400 




20 


2.7 


90.6 






«5 1 








l?i IDsoC sc ) 



is. w\ mmx^ nm^ 1050^95% 



( n ) ( n ) ( % ) ^mm 



NS 


20 


16.7 






Ug/kg ) 










1.0 


20 


12.5 


25.2 




2.5 


20 


8.9 


46.7 


2.68(2.32-3.53) 


5.0 


20 


6.9 


58.7 


Ug/kg 


10.0 


20 


2.8 


82.2 




MM^WC mg/kg ) 










100 


20 


15.0 


18.9 




200 


20 


9.96 


46.2 


198.8(181.7-217.5) 


300 


20 


5.66 


69.4 


mg/kg 


400 


20 


2.70 


85.4 




mW^^C mg/kg ) 










1.0 


20 


14.2 


23.2 




2.0 


20 


8.2 


55.6 




3.0 


20 


6.1 


67.0 


1.8(1.6-2.1) 


4.0 


20 


3.1 


83.2 


mg/kg 


5.0 


20 


0.31 


98.3 





3.3 ybWi&T^m^itm^&^^ffimmBt-^^^mm^i mmmi^m ) 

^. 15. 30, 60, 120, 180, 240, 300, 330^^, "^m^—^X/bWL&i^RfS. . 
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3ti^^m*B^: i.m m S.C i^^m^^lsi^^ 15min ^m&^t, &^ls 1 /hS^ii 
^6 tft^^^/jNi,ai2|5:^^i^g^ta<j Bi-n. ^ (sc.) 





15 


30 


60 


120 


180 


240 


300 


330 


^ m 


9.9 + 


8.7 + 


6.0 + 


16.9 + 


7.6 ± 


18.5 + 


18.6 + 


22.8 + 




9.4 


4.0 


5.5 


14.4 


11.7 


13.4 


11. 1 


10.1 


n m 's 


64.9 


69.1 


78.7 


40.1 


72.5 


34.0 


34.0 


19.1 


piM.* 


<0.01 


(0.01 


(0.01 


<0.05 


(0.01 


(0.05 


<0.05 


>0.05 



NS imW-i^W.i$m2B.2± 12.4)tl: 



^7 Mm^^i^^^i^wimi^'mmim'pm^-^m^^i ig. ) 



^l5^Btl'Bl(min) 




10 


20 


30 


40 




70 


100 


130 




11.4 ± 


10.9 


+ 1.98 


± 4.8 


± 


6.8 + 


11.8 ± 


11.8 + 




9.9 


10.1 


0.2 


1.1 




1.4 


2.5 


9.5 




38.4 


41.1 


89.2 


74.1 




65.9 


37.1 


36.2 




>0.05 


<0.05 


<0.01 


<0.01 




<0.01 


<0.05 


>0.05 


*^ NS m.&^^i^mi^m. (is. 5 ± e. 4) tt 




















im. ) 








it 






fij (min) 








15 


30 


60 


120 


180 


240 


300 


360 




10.4 + 
8.2 


8.0 + 
5.3 


5.4 + 
4.1 


15.7 + 
7.1 


8.8 + 
6.1 


10.5+ 15.7+ 
5.8 5.0 


22.3 + 
9.8 


( % ) 


63.2 


71.6 


80.9 


44.3 


68.8 


62.8 


44.3 


20.9 


p iM. 


<0.01 


<0.01 


<0.01 


<0.05 


<0.01 


<0.01 


<0.05 


>0.05 



*%NS?^M^6<J^i^ffl#:tJt( 28.2+14.3, n=20 )tl:S, 

* 9 P5r»fE5#«/h^ffifl!:«?i«3^ + WB^-?jt^m(sc) 



it m B B^ min ) 





10 


20 


30 


45 


60 


90 


120 


150 




19.5± 
11.2 


17.7 + 
9.2 


5.5 + 
1.2 


8.2 + 
2.7 


10.2 + 
3.6 


14.4+ 
5.8 


19.3 + 
3.1 


22.8 + 
9.7 


( % ) 


30.8 


37.2 


80.6 


70.9 


63.8 


49.0 


31.6 


19.3 


p m 


>0.05 


<0.05 


<0.01 


<0.01 


<0.01 


<0.01 


<0.05 


>0.05 
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*^i<s%imm.m'^mEi^m 28.2+14.3, n=2o )bmo 

%tw&^^&}t^mmm.^mn^^^^mnmi mBnA^u.. wistar i^mar^m 
mm-. w^ik^wMi^Bo m'Tmn^^^Mw^mmmo tm-. 86%; &mmm. wm 

Pmr^!^. ftt-^: 940701: 

m^m^TKi ns )mmmmmm&^mm^ 

WM: 190-230g, /hi,20-25g. 3i 3-6kgo 

^R^^^S: /Ml, 0.1 ml/1 Og; 0.2ml/100g, ?i0.1ml/kgo 

4.1 /bm.miSiWimm; 

/hi-Ri+ji^ta , mm-imts. sc n^n^^ 20mg/kg;TTx isaMta,KjF'ja^5'j^*7 8ng/kg> 

l4|ig/kg,NS ia^^^^ft NS . VA±^im-\M.Mi^t^ 7^0 m 8 8:30 2 /h 

Btffl 10mg/kgM5050(s.c)^{£,ie^#K/hl,6<Ji^fe]^^^^fPSfeK?^fB[, 

^mf^^^is.m'Ns%mm.ttiii^m^^mwi p<o.o5 );M§K*^ia^NS)(tBatafcb 
f'j^si^'tt^^c p>o.o5 ) i^miBn,:^mmmmTM^^^M4^w. s.c -jnii:^^??^ 



^ 10. 


















(n) 


(%) 


(X±SD) 




20 


90.0* 


19.7 ±16.3* 




) 20 


10.0# 


0.70+2.70# 




) 20 


10.0# 


1.30±3.90# 


NS *a 


10 


20.0 


0.80±2.20 



*^NSiafcb^ p<o.o5o 



NS 4|LfctSEP>0.05» 



4.2 ;fc:^«{£?S8ff«5^ 

5> 10> 15> 20> 25. 30, 35mg/kg # 1 ^. 3 ffffiL**iSMi-J?'J»*a, 

?f'Jl::$^j5iJ^*7 l.5ng/kg. 3.0ng/kg, m^^t'BB 3 , iilt^F'J»*^l5 7 ^,^mm 10.5 fP 
IS^g/kgom 8 8:30 2 /hB^fffl 2mg/kgM5050(s.c)#iS,^?a^^(|5t l)ie^ 
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tmm. 

(n) 


(X±SD) 


(X±SD) 




8 


7.38±1.16** 


10.00±2.60** 




7 


0.30±0.90 


0.00±0.00 




10 


0.20±0.60 


0.00±0.00 


NS ia. 


10 


0.40±1.20 


0.00±0.00 



**^mm^^ma ns tatt p<o.oi. 



4.3 :km^mmmit^ 

xumi&i^mit^Bmmi'^m i 4o. so, 60mg/kg # s 

^^a^ NS mtm^^M.M'\imn(F>o.o5),s.m 48 /hat &5<^s±5 tt ns 

^fitt:^^^Ml^'t4^#(P<o.oi)o i*«0^,#^*^ft;^^iM?gtllfiSi^+,?SWi*^:t 



*12 t^*¥> ni(i^^a^^^4^S^{t'ltr3ttbS 
(X±SD, MTP^"S"5^^%) 



















n 


12h 


30h 


36h 


48h 






10 


-7.82+2.57** 


13.0+2.90** 


-10.76+3.67 


-9.37+4.13 






)10 


-3.04+2.49 


-0.58+1.43 


-1.79+1.82 


4.05 + 1.82 




X 


) 9 


-4.83 + 1.80 


-3.99+2.19 


-4.45 + 3.32 


-0.79+4.21 


ns 




10 


-2.57+3.12 


-4.77+5.18 


-2.92 + 5.13 


-1.17+4.04 



NS tatb p<o.oi 



4.4 mmiS:T&mit^ 
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m 



(8:30,14:30,20:30), mm^mtKimmm. iiA5^'j»ii±iftff^^B^i^Hic#,^M = mm^3. 

6mg/kg # 3 p^,9. 12mg/kg ^ 4 3 m ISmg/kg^ttfM 1 ^^on^^k^mM^ K 

2,3ng/kg,^-Ji,m 4 ^ItM 4ng/kg Bt^mB^S«ttS/S(nERt),X|5^M 3^g/kg,^ti^l5 1 
i-^o m31 5t^± 8:30 1 /hBt,sc tmm lmg/kg,2:EP)<l^^H^ 1 /hBtl*lS 

*13 #^*^> Bin^^fnNSM^EJSSffiiCi^^mC x±SD ) 

B^n^Nl 3 61.0 + 2.6** 6.6+1.7** 

6 2.6+4.6 0.4+0.8 

NSia 3 2.6+4.6 0.7 + 0.6 

**-^§^*^^PNs tattc P<0.01 ) 

4.5 «e^*5ffi»TiS5^ 

^14 ^m.m^mmmmmmmvt^mtmc x+sd ) 









m m 


IB ^ 








mi 


n 


















1 2 


3 


4 


5 


6 


7 




4 


34.8 + 26.4 35.3 ±20.5 


28.3 ±5.4 


16.3±7.5 


15.3 + 5.7 


10.3 + 0.5 


10.5 + 2.5 




6 


0 0 


0 


0 


0 


0 


0 


NS *a 


3 


0 0 


0 


0 


0 


0 


0 
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m 



«15 #MiMJfic»fWfBl^S$ftW5)-¥( x±SD ) 



( X±SD ) 



M m s ^ 



n^p^fSa 4 -4.8+0.4 -7.1+2.5 -5.4±3.4 -5.9+2.0 -6.8+2.4 -6.6+2.4 -5.9+1.4 -6.1+0.8** 

mUik^m. 3 1.6+1.4 2.9+3.7 3.8 + 2.9 3.1 + 1.8 3.7+2.7 3.5 + 2.8 4.1 + 1.6 3.2+0.8 
NS it 3 1.6 + 2.9 2.4 + 1.5 3.0+0.8 3.1+0.7 3.0+1.8 2.4+1.1 2.8+2.6 2.6+0.5 



**%WS!l*^fnNS iKbt P<0.01c 
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m 1 



ea 1=] 










(^) 










15' 


30' 


45' 


60' 


90' 


120' 










n 




MEf $2-0^(1) 














73 


Si£SS(2) 














m 




fi]»f 14(0.5) 


































(4) 




mm 


mm 






mm 


















BBS(2) 












<2»/o(0) 


















2-4%(5) 
















s 


4-6%(10) 
















(%) 


6-8%(15) 
















>8%(20) 
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• 



mi 



^■ $c? i^m. kg m^i^mm b 

B 





55 


5i 




8:30 


14:30 


20:30 


8:30 


14:30 


20:30 


8:30 


14:30 


20:30 


m 


4- 












































































































































■r 

m 






























































mm ■ 








































mm 




























































m 
m 






































































































s 






























































^fi(kg) 
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mi 

3. mm-Mm^^. mum&. nnm^. mat. ®fe^e> b^mms^o 
'p^-.mm^ 10 ^,#4-3^**^ 4 :53M5i-^ffit^-^r«3amtt55i0t}^ i 

17 4 ^Mpl-^ffit^-^l*lSadi5I0^})t 1 

^SmMm-^ 32 ^i-.^Jit^^ 20 ^Mt: 30 

(5+3x3) =1 i-'+'^^lt'i:^^ (10+4>, 

3'^t#?it^5^ <io+4x3> =i^mmf^^-» <i7+5>o 
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97091162: 1^111^^: ±mim~r' Jit 950801; ^^fttt^g: rjTftS^^^ 
^Jl^r. ttt-^ 970424; B^n^h + @l5p"p^i|^$fJp°p^^/Jf > ftt# 1201—9612; jrJcEtbS 
^: itMM^myi-mmitTr ' i\t^ 950427o 

ajt^: a0^#/hs,M^ i7-25g, mm^^' mmi^m^m&^wnmn^ss. ^^imy^ 

orijE#: #l4?ftt 001 -^o iHI*i#^. ■(*S 10-15kg, 

5.1.1. i^/\^m.-my^^%^>^^ 

^i^m. \i-Ti% 30 K , in*i#4^. Ksm^i-ia^, M 10 R/h^. 

M TTX ifiJl::^S!|j*7 2.5> 5. lOMg/kg. ^^His 15 ^a-^+M/h^S^-IS^f ^^BE. 

iS5^itm*B^. /hi,-?^*^-^ TTX2.5^g/kg, 5^g/kg. lO^g/kgJs, -J^ffy^^il 
JpS^^. ^^i^UE-^. ?c«f[-^i> mM#?K^. ife?clii?L${t; lO^g/ kg tfi/hi.^^ 

5.1.2. )(^/hi,S±?S5^j6<Ji^ii|Jii 

17-22g&<J/hi,imi^^, m^^-ia. 12K. TTXiS:2.5> 5, lOng 

/kg Hi-^fiji^a, vAmm-m^^m.^mAtm^ lomg/kg tafa4'MtJjfiJ^^ 
5mg/kg*a. i5^h-ta^%s^)(^Bg( ^a&7X > iit^H<fTiit^attiii^ i5:«'i4'S^ 
/hi,^MA TDw— 02 "^m^mmm^wa.^ • n.^ 5 ^^le^p^mMo mmm 

n^m p>o.o5. > iopLg/kgm/bm.^^^m^iSiM.^^'M'p<o. 01=: iisdi^^h^^ 

MTTX10ng/kgia/h^6<lS±?J§?*t!C^^5cS#t4^#( P>0.05 ) *§^JaL*16o 



( Ps ) ( X±SD ) 







12 


591 + 111 


liftn i^f H 


lOmg/kg 


12 


777+178 *** 


$ ^ 


5 .Omg/kg 


12 


23+203 *** "' 




2.5 Ug/kg 


12 


547 + 99 




5.0 iJg/kg 


12 


540+118 




lOUgfkg 


12 


442 + 98 ** "' 
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^^-^^a&7Ktb$!c ** P<0.01 ; ***P<0.001 

^m^visammbt^ "'P<o.ooi 
mm^^^itn ... P<0.001 

5.1.3. m^!XGit^mmm^mi^:^k 

40mg / kgo 

# 2o-25g /bwi 50 K , mm^^ ' m^jimK , lo Ko \f. ttx ^^mmK 

( 2.5^ig / kg, 5|ag / kg> lO^g / kg > mm^^m^^^^'^h 2 . 5mg / kg , ^mtmi ^ 
aiil#^^fflHU lO-lS'i^mtiiiSk^AO mg/kglgjeai^jrSEtbSW. ie^/MllliES 

U.m.^^mn' TTX 2.5|ag/kg> 5|ag/kg, \Q\i.g / kg ^^m^mm.\tmi^^ 

p>o. 05 ) m^m'i^M'^^^im^^M.m^imm p<o. ooi=. m 



( ) ( X+SD )min 



£feSSi7jC — 10 33.3 + 14.5 

^ ^ 2.5mg/kg 10 146.2 + 53.0 *** 

2.5lfe/kg 10 35.1±26.2 

m^ik^ 5.0lfe/kg 10 36.3 + 18.7 

^ft^^ lOl^g 10 26.6+22.5 

*^-^^S&7jci:b^ ***P<0.001 
*^-^^^tL® "'P<0.001 



5.1.4. m.^i^km'^m 

mw^ i8-22g a<j/jNi.. M^^. ^-k 4 /Jnb^. fism^ia. m lo Ro ttx 

H^^fiJMC 2.5ng/kg, 5ng/kg, 10ng/kg> |5B'f4>(^88|?^^ 5mg / kg , SS^^ 

i^^t^^mn. ^'^&%immmTTx^mMm.i^^s.^^mn(. p>o.o5 > 

fln^PBtSjPtraH^^iatblSE, P<0.001=. i^^B^ TTX ^m^MMT 
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mm 



( K ) 



( R ) 



5mg/kg 
2.5 yg/kg 
5.0 Ug/kg 
10^Jg(kg 



10 
10 
10 
10 



10 



0 
0 
0 



0 



^m^^m&TKlt^ ***P<0.001 

^m^^mtm "'p<o.ooi 
5.1.5. y^tmmX't^sn'^mfiR^f^mmM^m 

mX' xKEtbs^ 30mg / kg ftMcM : -ffiiEHi^ ' ^^^M^iji* - m'iiimMsk 
&. ^^^wmmmm'i'^m ' ^^^^^f^mmm tr-6izt ie^ 
vfm.m^mmm' ^f^^mn^ii^'t^^m ' i.:jL±tt^isi^ie^^RM-6ooo^^ie^ 

^att^^li' )(tM^i^^|Wl^#:f^W^a&7K. ^Sm^^?^^ 15. 30, 45. 60. 90, 
120, 180minie^^#jBt{I<. 

®¥-^i^i5iLr^¥=ffOTii*gbbi^*iEB^s^#( p>o.o5 ) mmnm^^^^T^mm 

i}]m: Wistar ^tl^. 130-170g ^B^/h^, 17— 22g, ft|*|#^o 
6.1 /Mimtt#'tt^9& 

( iv,ip,sc,im i^^mm\Mmf^^m-mm'i5imm\^^jSLR-^\^nt:mmz^i)im^ 

^^^Ba«rJiiL^O'J^i2^f^S*iSo JEt^M Bliss fe^t , it^ LD50o 
raJKJAJt, nfiSE)®. llMBfMif rfffJEt:, iv ^^HS 1-15 ^¥?tiim^ 

t, ^-sitg^&Hs, 20-60^1+ 1*1 ?E to jzt:4^m.^mmWo KtiT^jmr^ 

miJiW^ . ^^^^m-^^ 1 zhBtiS^SiESo LD50 MM 19. 20, 21, 

22, 
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*19 iv ^ffl*^S/ha^t:5i-^^LD50?JPj^lSm 













^^^1^ LD50 


(Hg/kg) 


(X) 


(K) 


(H) 


(%) 


(Y) (95%al'fg|5&) 


11.8 


1.070 


10 


10 


10 


7.038 


10.0 


1.000 


10 


7 


70 


5.493 


8.5 


0.929 


10 


5 


50 


5.000 8.3(7.5-9.2) 






10 


3 


30 


4.479 


6.1 


0.788 


10 


1 


10 


3.722 




^ 20 in 


^tt*^^/hi,?Bt:^^S LD50 jSiJ^^* 


71 'J ^ 










LD50 




(X) 


(R) 


(K) 


(%) 


(Y) (95%BI1b^) 


11.8 


1.070 


10 


9 


90 


6.197 


10.0 


1.000 


10 


8 


80 


5.827 


8.5 


0.929 


10 


4 


40 


4.747 9.0(8.2-9.8) 


7 7 




10 


1 


10 


3.719 


6.1 


0.788 


10 


0 


0 


2.464 




^ 21 sc 




■g/hE^tr^^^X LD50 jpj^^* 












a^^^i LD50 


(Kig/kg) 


(X) 


(K) 


(H) 


(%) 


(Y) (95% oT -It PS) 


22.9 


1.360 


10 


10 


10 


7.246 


19.5 


1.290 


10 


8 


80 


5.835 


16.5 


1.271 


10 


5 


50 


5.000 16.2(14.7-17.8) 


14.1 


1.149 


10 


2 


20 


4.163 


12.0 


1.079 


10 


1 


10 


3.734 



24 



/ 

i 



mil im gtt^^S/hE^t^Ji-^^LDSOM^tSm 



mm pimjti^ ^t:M ^t:m m^^^is ldso 

(Hg/kg) (X) (R) (K) (%) (Y) (95%HH=|5a) 



21.490 


1.332 


20 


18 


90 


6.28 


19.711 


1.296 


20 


13 


65 


5.39 


18.189 


1.260 


20 


4 


20 


4.6 


16.734 


1.224 


20 


0 


0 






6.2 

%h^m^ 12 /mBrnwrnm^ji-^iKf m lo r, mm^^' ^mmB(. iv.im ) 
^ms.m' im.Bt^ 10-20' .iv.^i<j 1-5 ' . MBimm^mn^&ijBs^^ti ' nwia^, 

^3'J^«t^4£ iv.l ' SttJi>tI'J^-to :j¥?ST5l£S<JS*i^M}qifiJt^^S. ftttltl^ ih 

24 ) 



* 23 \mM^ik^BihmJi±^^R LD50 iPJ^t§* 















^ LD50 m 


( (ig/kg ) 


»( X ) 


( K ) 


( K ) 


( % ) 


-(iC Y X 95%Hr'ffpg ) 


23.359 


1.368 


10 


10 


100 






21.490 


1.332 


10 


9 


90 


6.28 


18.779 


19.771 


1.296 


10 


7 


70 


5.52 




18.189 


1.260 


10 


4 


40 


4.75 


(17.993-19.599) 


16.734 


1.224 


10 


1 


10 


3.72 





m. 24 iv.§IR*^i5^t)^ti5)-^^ LD50 PJ^igm 

fij* >J*l5t;FiJ ?^3i|^tit ntziijm 5Et:$ LD50M 
( ^g/kg ) »( X ) ( K ) ( K ) ( % ) i5( Y X 95%nI'fiP& ) 



21.671 


. 1.336 


10 


9 


90 


6.28 


20.371 


1.309 


10 


6 


60 


5.25 


19.149 


1.282 


10 


6 


60 


5.21 


18.000 


1.255 


10 


1 


10 


3.72 



19.414 
(18.690-20.165) 
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16.920 1.228 10 1 10 3.72 



6.3 m.nmm&wm^^ 2s ^mmt^ 

^T^^RlH-I^^^PS^tlit^^^. tim-. 84%. #^gg30^g/mlo 

•mm-. o.o2%z.^. pcm^tMfflzic: izmmi^pmr^i^ ' tvt^-. 960404» 

mm^W: : M\5 #nl#l5i^#5f'J 14ml , MA 2.8ml 0.02%Z.^^Wi > yt-^M^ • 
12.5 #Tily5(c;gf(Vta)o ^r^i^?^ 12.5 #J3ft^?#?S 6ml . *P A 0.02%Z.^^t?g 9ml . 

. 5 1^ -J^c^ClVIt), f^nrn^ 5 #Til #l5i^?#?S 4ml . MA 6ml 0.02% 

^m-. tlM^i. *t*i^ 10 Ro 3-4 ^. i)]mi^m: $ 3.29±0.47kg, ^3.76 

±0.3 5kg 



331J 


ug/kg/d 


U g/mVd 


^ \^ Wi 


(CDD)^S?5j 






I ^65(^88 


0 


0 


0 


0 


2 


2 


II mmm 


0 


0 


0 


0 


2 


2 




1.0 


13.50 


2 


1 


2 


2 


IV >flF'J*t£ 


2.5 


33.75 


5 


2.5 


2 


2 


V mmm. 


6.25 


84.38 


12.5 


6.25 


2 


2 



a: 1. #<*^ffilRit^^^^: 

fr^ffif'^(mV0.118X'{^fi(kgf '(fltfi^ 4kg it») 

2. ^mm&mmwWs&mmi)^^ 

t&HitS: im 
t^l5#;fR: 0.5ml/kg#:a 

i^'m^m-. ^9-?^, ^±^ 8:30-10:30 0^^1? 
t^l5^P&:28^ 

l^ . 

¥i?ft^C:55'*fftJ( (VITALAB MICRO, 
AVL-9130 ^^m^Ji-^/f H) 
^#|fcj{[L*fflfl6it^:9-tif{:JC (JT-IR, ^ffl) 
IMPACT400 n=S)]^\^mn'6Lm^) 

^ffl*^ 1.0, 2. 5 3fn 6. 25 u g/kg g/kg 3i-^"j»ia. ^m^m^i' xm^^^^BM^ 
1. o> 2. 5 m 6. 25 js. .53isal^ffl7x^a)^^ 0. Q2%zMmMn^^ 1 ia= #*a'isM 
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7. 1 n&i^^Mmf^mummmmm^m 

B<^: ^^W[>t-|iMP&^/ir^^t^Jt. t^m-. 84%, mm-. ISng/lml, 

106930100, ^^A^tlIliWPBMff^i^^i^p°p» 

m^^m-. mfs^i^:^&^c i;)]<^^m: iz-ism^^i^M-. 2.0-2. skg, 

0.02%li|gli?)?fBait. W§*|fSfepa'|4>itBa4a, ^*g.?^]ti^*; 2Ko 

^ft*^#Mta. ^ffl**^iisfc7Xia. o.o2%#ig^( mBM )ta^a«s^w 
n^^^mmmm. wft*¥^5i&7X*a> o.o2%^t^^( mmm m^nmm'^ 

n&a^^mmmm. mmmm o.o2%^gi^ > mm^mts. («««w4fe 

^T^iKM^mm^m^?^ 48h js> mT^iii.^m^mm^m^Bns.^is.^.mm^ik 
m&^^mmmis.^ mmmm o.o2%^@g^ > P0ttj«^8?<ta mmmw^ 

vj.±^^mn' ^ffl^¥^^i?*a(o.56ng/kg), o.o2%i§^^( Mff^jpj )iafoff 
TKiac o.56^g/kg )%m^m^m!JL^pms.!S.o imnmM^^o.o2%nmm' m 

7.2 mm^^^mm.±Miimi±Ei^ 

mm-. mm^^^mm> mTmHm±mws^^mw.o nm-- 84%, mm-, is^g/imi, 

ffl 0. 02%#@§g^7XJ§?S^MSt7K^PiefiK^^M: P0MSa«°p^^4^jfi?f e^s , ftt 
950303, -h^iMB^^jxl^i^ii;1^%P&^W]f=p°po 

^mt^mMm.^^'^T^mtmnmiim^mmmmmmmifxnm^,iho. 95ug/kg= 

%^r^m: UU.' Hartley 

Mfotica:: 24 K. mm^^> mm^^^z^i Mffi^^m. io%4^jfii?f sgspsts^t 
mi}i^wmxQ.95vig/kgn\i^mR=^mmn^-^' #y.o.5ini 0. 2%#^®?.^fr^^ 
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ntammm&jf^^' miitmmmf^mwio mi^^mm^mm^^^ ^^wm^i^n:^- 
mmmm.: ^ o.o2%m^m7mmo t^mmm-. ^m^o.smi, lua^*; i.omio 

io%4^jfi?iegfiP0t4II: ig*n^aSfe7jcM lOml bp hi, ist 

^jfc/ 0.5ml, l.Omlo 

Sti5t;^r-S: #ffi*^ia. ^ie«=6tJ^ffi*^litra?g*^^«K)^^M?±l^ 0. 5mi , PS 

^LWMm^ii.^<^^^m^^ mm^ mu^ ms.mm^ ±A^m^m> w^^^t: 
o.95ug/kg mmo.o2%mmmi mmm ^%mw\mm.^ 













*- 


+ 


++ 


+++ 




**8/8 


0/8 


0/8 


0/8 




8/8 


0/8 


0/8 


0/8 




0/8 


4/8 


3/8 


1/8 



a: .*( - )^##SjSo 

( + ngi*. nfiS-mii, $5S^ttto 

( +++ )^t:o 



** SJ2Z^!|^llc/^«3!jtiljt 
tffl^^att^S (Tetrodotoxin injection) , mTm^m^^^^c^nmi^o 

: 

7.3.1 ?#jflLt4«3^ 

ST 37°CMMjlitS 30 ^l+^tbo 
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1 


2 


3 


4 


5 


6 


7 


2%RBC :i:?g(ml) 


2.5 


2.5 


2.5 


2.5 


2.5 


2.5 


2.5 




2.0 


2.1 


2.2 


2.3 


2.4 


2.2 


2.5 




0.5 


0.4 


0.3 


0.2 


0.1 


0.3* 





*o.o2%mmm7mm 



1 *3?)e^4/jNBir= 

1. $P#S^?#?gWMfe-^5rtRat^|wIEpj*,|5Htt, -laUAm 3 WBP 0.3ml ^ 2 /hBtF«3 

7.3.2 sk'^mm^m 

i^^k^m.: ^■^E.^imiB., mm. 5 r^^^^o l.o^g/kgo j^^itajt^ 

BP>:0.02%#@|^7jC}#?S, &7|C3!^Ba|t. ^taSLZKo 

1^^ 2.0ml, :?^fl*^S5^^?i#, M^^itJia,! ^ItJia^o 

m^^m^M^i^ 1 ?x 10 t'^m^^is 24 /het ^*a?s^ 3 K?*it^«itt 
m^±r^^mmim 1 ^x, Mmum^Mc mmmtm^i^: ^m^i^.^m'^SL 

iumi ^S(x±SD.kg) 

1.0 Ug/kg( TTX ) 310 ± 0.38 2.88 ± 0.45 2.90 ± 0.0 
0.02% 3.20 ± 0.34 3.08 ± 0.62 2.95 ± 0.21 
NS (^aiSkTK) 3.20 ±0.34 3.04+0.45 3.10 + 0.6 
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a: An=5, *n=2. 

a,| i^mX ± SD'C) 

mn^ wmt^ wmi^im* 

1.0 Ug/kg( TTX ) 39.0 ± 0.48 39.0 ± 0.66 39.7 ± 0.21 

0.02% 39.0 ± 0.36 38.9 ± 0.68 38.1 ± 0.21 

NS ( jfegaTiC) 39.1 ± 0.32 39.1 + 0.68 39.4 ± 0.49 

ft: An=5, ♦n=2. 

miUmiE-^, JfiL^I^^ifflM^^, JfiLl=M*jaii^SSJ5Zo Hjlb.^E2|s:^S^^<^T, 
8.1 ^ffi^^^^iJ-M^lKSfillijliSi^C Ames«5^ ) 

SSC^^C P— Dimethylaminobenzenediazosulfonic Acid Sodium Salt > ^^Dexon. 
jt^Iik«^#tt^;* . fJ^fF'J. ^^TtKo -mm^a 2-Amino-fluoren > ^f:^ 2-AF. 
'^M' m'i^—WSW.mo Purum ^^]j^p^, z:^S.i:@S( l,8-Dihydroxyanthraquinone > 
^WDAN. ^T-^SMWc Sigma ^^Ij^^iPpc Jg^fiJ : 0.02%TO-^?S = 

^^sie^j^i*^: myj^z-^^^m^'^'mm. ttx. ^®^#t. ffl^^yietij^ 

lmg/ml?#^, 4'C:^Wio 

^I^Mtt: i^ffl TA97. TA98. TAIOO fn TA102 E^*#?iPJiSm^o M^*iSP«3K'^^ 

nisi^ik^&n^^mm^ looug/m. ft^ft?t^^o.oi ug/n. io^$iicr^ii±to 

Dexon j^jEMij^feW l[J^iBS^JFiJ)?tS8 . MM^ 50 Ug/M . 2— AF ^ TA97, TA98 TAIOO 
ff^mminMlfmm. , 40 wg/m . dan TA102 MJl^fi^Ffil^i^^^'Jjl^Ba . J^c^K:^ 

100 Ug/Mo 

^ft**^ o.oi-ioo.o( ft;«c?#i^M^g/initt;g?Q:aF«3 . ^bmi<.mmitmnm 

T^.^'^T. l^I^i^^TA97, TA98> TAlOO ^0 TA102 H^M^^^JH-l^ . «B^Wffl*^ 
Amesi^i^-f 5&SHi^$ti. f^^jAl^ 28, 29. 
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* 28 mm^mnmnszwrnmrni^^tn^ 









1-/iE + SD ) 




( Ug/M ) 


S9 


TA97 


TA98 


TAIOO 


TA102 


0. 0 


- 


138 + 18 


36+5 


130+11 


270 + 45 




+ 


116 + 27 


40+11 


154 + 21 


263 + 10 


Dexon(50.0) 


- 


1567 + 315 


604 + 86 


562 + 50 


858 + 79 


DMSO 


+ 


126+41 


30 + 5 


129+17 


242+10 


2-AF(40.0) 




97+17 


26 + 7 


97+13 






+ 


1293 + 366 


1538 + 335 


1795 + 303 




DAN( 100.0) 










379 + 99 




+ 








906 + 69 


















+ SD ) 




( Ug/M ) 


S9 


TA97 


TA98 


TAIOO 


TA102 


0.0 


- 


138±18 


36±5 


130±11 


270±45 


mm* 


- 


122±17 


30±8 


140±12 


281±53 


0.01 


— 


126±9 


37±15 


132±15 


273±42 


0.10 




110+16 


31±9 


123±25 


290±34 


1.0 


- 


114±25 


32±10 


131±17 


301+66 


10.0 


- 


114±15 


36±4 


131±18 


282±63 


100.0 


- 


126±15 


30±8 


139±11 


292±55 


0.0 


+ 


116+27 


40+11 


154±21 


263+10 


mm* 


+ 


106±19 


38±13 


147±15 


277±28 


0.01 


+ 


142±12 


46±11 


142±18 


280±25 


0.10 


+ 


114±24 


44±19 


139±17 


266±30 


1.0 


+ 


110±24 


42±13 


130±17 


299±51 
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10.0 + 108±20 43±8 149±14 276±33 

100.0 + 119±37 44±8 127±16 273±28 

8.2 w&^^McHLmm^'&wm^^ 

mmmm-. ^^m^WLmmmi chl > ^'^Mmmmmmm' ^^mw-^ytko 

60.0. 30.0s 15.0> 7.5 U g/ml . T^i^iS^Wffi*^ IC50 ^»ijdl . mi&,^it^kVJ.W&^ 

%tmffr,: ^&(.^tg7jc). mmi o.o2%@i^ > S9 m-^-mc o.smi )Rmm^mMmm^ 
jfmummci mmc > (0.25 ug/mi). mm^^jf^^mm^i c? > (2oug/mi)o 

( S9 > m^iimmmmitim. 

mmi^mm ■. ^iibixmrnn^WT . t^m^mmi^m 24 r 48h i^c^tajifi, ^ixmm 
ii^WT. mi S9 )a;^-^#t±. mm. S9m^<m^mmi'f^ eh, mm. ^ 

24^48hi|jcl^tfflJ}fio #:$:tJj^: I5tl-^*fflj!fi#^ 24 ^ 48h ifcSt^^iSfi , fijfijc^^o 
;^rft: ^^3X104^CHL^fflilfigE#^25ml^##S4'( pH7.0 > 37'C . 
#72h^, ;ljPA^|5lM6<Jtft*^( li'.^mmt^^ya: > S9 ffl*;*; 0.5ml, 5h33'JT 
24 48h il^^^iHlS. i|ic^4fflM4h^nA#c*#«. ^ih^fl&:9'S= *J 

i^^?^^S.^fW4'^+i. §-«Mft#:*:. ^t?*^T^t/f lOO^tW^S^Bo 

iil^^^<5% P^-t^C - ) 

IB$^^>5% HiliC ± ) 

m%^>\0% PBttC + ) 

m^^>20Vo PBtiC ++ ) 

m%^>50Vo PB'ttC + + + ) 

^M^iit?ff^t^#T^tt*^^ CHL mm^^mmm^^5i^ 30. 



« 30 immm^^\'¥T^^^mi CHL iEBM^feflcDf ^'(^ffiM^ 



IS^ ^ 




mmmmn. 




( n g/ml) 


H^fi](h) 


(^) 


(%) 




24 


100 


0 




24 


100 


3 
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^ffi*^ 5.0 


24 


100 


0 


10.0 


24 


100 


0 


20.0 


24 


100 


2 


^^9MC 0.25 


24 


100 


72" 




48 


100 


0 




48 


100 


2 


mm^^ 5.0 


48 


100 


1 


10.0 


48 


100 


2 


20.0 


48 


100 


1 


MStS* C 0.25 


48 


100 


99 



"p<o.oi ^mmMmiAttt^ 



t^^mm' i^^24ji48h. ^&%myiik^i^m^mi^^ 0% . mm%my!k^i^m^ 
m^mtf3 3 fa 2% 5.o-2o.ong/mi •mmn>mpiP!k'&i$«^^^^ o-2%zm . 

m^w^^¥im^om^^^m%^m^mmmcm^i^m^m'^^*\^72^99°A p<o.oi ) 



^31 immit^i'^Tn& 


CHL mmytk^i^^^i^^Mm 








mmmmi 




( W g/ml) 


(ml) 






(%) 






24 


100 


2 






24 


100 


1 




0.5 


24 


100 


1 




0.5 


24 


100 


1 


^ft*^ 5.0 


0.5 


24 


100 


0 


10.0 


0.5 


24 


100 


3 


20.0 


0.5 


24 


100 


0 


wmmm 20.0 




24 


100 


0 


20.0 


0.5 


24 


100 


50** 






48 


100 


2 






48 


100 


2 




0.5 


48 


100 


3 


S9 )l^SB 


0.5 


48 


100 


0 


^ffl*^ 5.0 


0.5 


48 


100 


1 


10.0 


0.5 


48 


100 


1 


20.0 


0.5 


48 


100 


1 


^mmm 20.0 




48 


100 


3 


20.0 


0.5 


48 


100 


42** 



♦♦ p<o.oi ^ S9)itsp.iatb^ 



^^mn > ^m24R 48h. ^^mmptk-^w^^i^^ 2% . mm%mm^m^ 
m^wi^ \%m 2% , mmni S9 Mmm^i^mstm^my^ \%m 3% . S9 

Worn 0% > Wffl*3i£^E 5.0-20.0ng/ml Xl^^lo^mP^Vk^W^^^^ 0%-3%Z 

fB]. ^k^i^^t^^i^v^^o m^mm%tmj^mWimm'&i^m^m6^Bm 50%fp 42% 
( p<o.oi > mm'i.mm^^i<¥TJPfmWcmy!^i^wm^^^ o%^3%o 

vj.±t^W:mn •^mxmmi^.^WT .^^Mm ^mmm -wffi*^ 5.o-2o.ong/mi 

^Rmmit^WT , ^^%m . ?#jFij)(^Ba , ^^ij^ S9 %m . S9 %m . 5.0 
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-2o.o^g/ml mmi&m[Hm^{$m^m^i^^iE%-^m . mmm^^wtum^i^s^^ 
8.3 n&^^^i^wimmmmm^^k 

^^k^m-. /\^&Wi> AMSm. ^m-. 60-70 ^. mii^m.6P.o WS-. 18-24go 



mm 

( fig/kg ) 




10 


1/2-1 


5 


1/4-1/2 


2. 5 


1/8-1/4 



lO^ig/kg 55-3(1 T 12, 24, 36, 48, 72h ^tt . Mm^mBm.'^.A--U.mt^M 

^^mHo mi^m^^mmmo mmmmMm. mmma ^mmm eomg/kg m, 
i^^mmjs 24 ^m^ummo 

?*#I$l*to t^H^^^s:^ 0.03ml/10g^$fio 

wm^^ long/kg lat^i?^ 12, 24, 36, 48R72hmmmm^!hL^ 1. ^mm^ 

^32. ^ft^^C lO^ig/kg )^l^/hi.^|5lB^rgl^^^^ 



(/J^B^) (x±SD) 

12 6000 22 3.7+2.2 

24 6000 8 1.3±1.0 

36 6000 18 3.0+1.1 

48 6000 16 3.0+1.3 

72 6000 24 4.0+2.5 

^^ij 24 6000 13 2.2+0.8 



iPffl*^ 10.5,2.5,ng/kg H-rJF'J*mi^^*^l5^^W)l^ . ^ttmj*L*33o lOjig/Tcg 
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mmmm^ 43%o, mm^^m- ^mmmm.\tmmntmE.m<. p<o.o5 ) ^-b 

M¥( P<0.01 ) 





^33-1 
















(^) 




(x±SD) 


10 


6000 


26 


4.3 + 1.6* 


5 


6000 


15 


2.5 + 1.5 


2.5 


6000 . 


-13 


2.2 + 1.3 




6000 


13 


2.2 + 0.8 


CP(60Ug/kg) 


6000 


279 


46.5 + 12.8** 



**^mifmmiKitm. p<o.oi 



vj<±t^mmBn, lo^g/kg( ^la^ i/2ld5o m&m^^mm^^^^is . ummm^ 
^im^^M' ^mm^.mmmwitms.m(i p<o.o5 > m^mmMX^x^ 

Mmsh: mmm, o.o2%mmM; ^^Mm-. ^±l^ffl7jc; ph+s^-hb: w^mwtm. ±4i 

Ahm-. ±m^4--n.> mwiisop.-, musoRo z^ji^^m-. so-ioo^. mm^^B^^^n 
^If/h^. i^m- 25-35i£^*r( * > 3o-4o:^£^( 3 ) 
^mmf: TTx i&H;fiji:^?ij^fc;2.5> 5.of^lo.o^g/kgo mmmt^wmwtmi^mm^ 
20mg/kg= ^^ii/Miw^^i5;-?xflia. i^^t^i5*o 

mp.^mmm^^m v/iog^s ym'n^mKR%-imm.ii]m^mmm^o.o3myiog 

*i'f4?ftti:^t^l5, ilH4?*J^iS*t^^li^: A«iim6^M«Siml55ci^*^i&|glO 
^. #5c-?^. M^tttto ^^^^^S5tJl$^/^^ttiimll^B^^«^al^. 

t^-S'jTttJido, 6> 9, 12, is^mmwiwn' tm^iMm^it. ^asidisffl 
?sj3&??5c> mm^ m.mm> .^m^^^ r^wlm^^ Pf-m. 
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m7mmm.mt, p<o.o5 ,mms.^, mMmmis.mm\^mmmTf^mo3±3Ag, 

l^ffl7jclS.3.2±2.1g+gfcb^. P<0.01, mUmK^o M>?tfiaiaaAidl85^#E±^Sife 

mTf^ikt^. ^Q.mm7mm^^it. p<o.o5, ^R^i^mmo ^r^mWimm^Mmm.^ 
i^i^&4.9±i.sg^mm%mm.i.5±3Agm^mm7KiK3.2±2.isbt .pi^<o.o\ . mmE.^ . 

ffl7K>?^Miaffitfc. i^^K^i^mw]. p>o.o5. mm'imiKJ¥mmsm±mm^^i^^ms. 

^m^mi%i;mi§.^Q.mm7mmtKmm^M.^-\imm(i p>o.o5 ) m^mmms-m 

jiot5fniM#it. ^mmtmm.^^mm7K%mm.t.m^Miimmo m^T^mmmmm 
%^mm.±n.mim-wii,^6A% . Nm'Wi\:^i9.6%^mifnm^tiMm7ic%tmm%^ tt 
P<0.05|no.Ol . miM.^m^-BM.^. 

mm^ mm. a^Ms jugntff^^o 

?F!j)(ifBBiE^qtt|^ffl7lC)t^B84a^tb3gE. P<0.01, mmi'^'^M.^o 

2.8%. ^'mmmmuiimm7mm.i^{psh'WUMwm.om\A%mbm, ^s.^^m 
mo 

%^JlifiJfi:i^iilOng/kg( /tfS^l/2/h^mttLD50 > #^ 
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